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Abstract: The development of modules in cultivating entrepreneurial thinking (ET) in Science, Technology, Engineering, and
Mathematics (STEM) education at the elementary school level is still limited. Thus, this research was conducted to establish
the feasibility of the teaching and learning (TL) module based on the socioscientific issues approach aided by the thinking
wheel map (SIA-TM). A case study was conducted among 30 fifth graders in the first phase of the module evaluation. Data
was collected via respondents’ feedback in the 5-point Likert scale questionnaire and focused groups interviews. The
students showed a high level of acceptance (m=4.53) towards the activities in the SIA-TM TL Module. Students opined that
the SIA-TM TL module assisted them in developing new ideas and a responsible attitude towards their community. The
second phase was evaluation through the quasi-experimental research design with the pre-test- post-test control group
design. A total of 60 fifth graders were gathered into two intervention groups which were the SIA-TM group (n=30) and the
control group (n=30). The results of the t-test prove a significantly positive effect of the SIA-TM TL Module on the five
constructs of ET. Therefore, these findings establish that the SIA-TM TL module is feasible in promoting fifth graders’ ET in
STEM education.
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1. Introduction

Entrepreneurial thinking (ET)h as gained attention in the science curriculum due to the need for developing
individuals who can think critically, creatively, innovatively, and inhibit high values. Entrepreneurial thinking is
recognised as one of the most relevant thinking skills students should master to face an increasingly challenging
future (Bacigalupo et al, 2016; Buang et al, 2009). This skill is not merely to become an entrepreneur but is an
intrinsic skill that is important for establishing human development, fulfilling the market’s demands and
increasing competition (Bacigalupo et al, 2016).

According to Buang et al (2009), ET is not just a concept that brings about entrepreneurs, but it is a design-
thinking skill based on scientific knowledge and entrepreneurial orientation. Buang et al state that designing a
model requires students to master five important ET constructs: observation, new ideas, innovation, creativity,
and values. The mastery of these constructs aids students in generating ideas, choosing ideas, sketching designs,
creating models and evaluating the contribution of their design to society.

Similar to other countries, Malaysia is now preparing school students for global needs. In its Elementary School
Standard Curriculum 2017 edition, the element of the entrepreneurial curriculum has been applied in all
subjects, including Science. The module that is supposedly used to inculcate ET in STEM education at the
elementary school level is very limited. In comparison, Karlsson et al (2021) stated that emphasis on innovation
and entrepreneurship is incredibly significant to face the 21st century. Thus, a learning concept which integrates
STEM, innovation and entrepreneurship in the school curriculum needs to be introduced for students to become
designers, innovators and possess entrepreneurial values. In fact, emphasis on the entrepreneurial element in
STEM education is another effort to attract students’ interest in STEM subjects besides studying the ways of
commercialising ideas with the integration of various fields of study.

Since there are gaps and issues in implementing ET in science curriculum, a teaching and learning (TL) module
based on socioscientific issues approaches (SIA) aided by a thinking wheel map (TM) is developed, and its
feasibility in promoting ET in STEM education is determined.

2. Theoretical framework

The design and development of the SIA-TM TL module based on the analysis of various elements was proposed,
such as the application of the SIA, the use of a TM, the implementation of STEM education in elementary schools,
understanding towards the learning styles of elementary school students and its relation to theories and
teaching models. The SIA-TM TL module applied the concept of knowledge construction by adapting to the
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environment following Piaget’s theory of cognitive constructivism (1976) and Vygotsky’s theory of social
constructivism (Vygotsky, 1978). Piaget’s theory is compatible with fifth graders in this research as it focuses on
the concept of using their prior knowledge to analyse socioscientific issues and design products that can solve
issues presented to them. Through the discussions and solutions to socioscientific issues, students would
undergo a process of exploration and recognise their prior knowledge. The impact of this is a balance between
the assimilation and accommodation processes toward new information based on their existing knowledge
(Sjgberg, 2007).

In line with the students’ ages (10-11 years old), Piaget’s theory of cognitive constructivism states that these
children are within the concrete operational stage where they are able to investigate and solve concrete
problems rationally (Pascual-Leone & Johnson, 2005). Therefore, in this research, students were presented with
stimulating material such as socioscientific issues and pictorials suitable for their cognitive stage. Additionally,
in line with Vygotsky’s theory of social constructivism, students were assigned into small groups to enable
teamwork activities and the generation of ideas. Indirectly, discussion activities in these small groups applied
the social aspect to the students’ learning process (Jones & Brader-Araje, 2002).

Researchers realise the importance of pedagogical principles in the process of TL in elementary schools to
support the process of information and knowledge construction cognitively and socially. This research applied
the ET model (Buang et al, 2009), SIA (Sadler et al, 2017) and TM (Bloom, 1956; Glenn, 1972; Bengston, 2016)
in the module development.

The SIA was used because of its suitability in terms of psychological, social and emotional growth for children as
well as its usability in various aspects of science education (Zeidler & Nichols, 2009). Teachers who use SIA in
learning sessions help students develop and evaluate arguments related to current issues (Owens et al, 2017).
The first phase is focused on the issue at hand. Students build their understanding by relating issues with
scientific ideas and community awareness in this phase. The second phase prepares a platform for teachers to
encourage their students to understand and practice science that stresses socioscientific and community issues.
In this way, students will be actively involved in searching for relations between social issues and scientific
knowledge and practices that boost the relevance of the issues to be solved (Sadler et al, 2017). The last phase
encourages students to synthesise ideas and practices. This phase provides students opportunities to be actively
involved in manifesting ideas and opinions ethically.

The SIA has become the chosen approach to solve scientific, technological and community issues in the research
of Birmingham and Barton (2014) and Nam and Chen (2017). SIA is observed to help increase students’ scientific
knowledge (Driver et al, 2000; Kinslow & Sadler, 2018; Sadler et al, 2017; Topgu et al, 2018). Scientific knowledge
generated through socioscientific debates will drive students to produce ideas effectively because they have to
relate the contributions of their inventions to real issues in society.

The TM was adapted from Bloom (1956), Glenn (1972) and Bengston (2016). The TM consists of a circle in the
centre and five cycles which could help students to produce and organise their ideas. When using the SIA-TM TL
module, the students were given socioscientific issues for discussion and debate. Any logical and scientific ideas
will be written onto the centre of the map. These scientific ideas will trigger students to contribute ideas in the
next cycle. Bengston (2016) stated that the TM is easily understood by students and stimulates their systematic
thinking. This statement is compatible with this study’s application, where students needed to generate ideas in
groups through brainstorming sessions. Any logical and feasible idea will be entered into each cycle. Moreover,
the TM aids students in collecting ideas speedily.

To merge the SIA with the TM, the researchers used the method of thorough integration (Swartz & Parks, 1994).
With this method, the ET skill is taught together with the lesson's contents. The thorough integration was taught
in five steps, that is: (i) introduction, (ii) thinking actively, (iii) thinking about thinking, (iv) reinforcement exercise,
and (v) thinking application. In this case, two components (learning content and ET skill) are implemented as
complementary in each step of the process.

In developing the unit activity in the TL module, the researchers applied the ET model which was divided into
five steps that are i) plan and do purposeful observation [Observation], ii) create ideas by looking for uniqueness
or strengths [New ldeas], iii) choose ideas that can be modified or improved and evaluate those ideas
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[Innovation], iv) strengthen and improve good ideas in a focused manner [Creativity], and v) ensure that ideas
or products are meaningful for society [Value].

The ADDIE Model (Branch, 2010), which consists of five phases that are analysis, design, development,
implementation and evaluation, was adopted in the design and development of the SIA-TM TL module. The
ADDIE Model was selected because it focuses on student-centred learning, its learning design is goal-oriented,
and it enables students to show meaningful actions and solve issues practically. The theoretical framework for
the design and development of the SIA-TM TL module is shown in Figure 1.

Constructivism Theory
Cognitive Constructivism (Piaget, 1952)
Social Constructivism (Vygotsky, 1978)

Socioscientific issues approach
(Sadler et al., 2017) —

t

Swartz and Park’s Model of Entrepreneurial Thinking

Integration p—— TL Module in STEM
(Swartz & Parks, 1994) education

|

Thinking Wheel Map
(Bengston, 2016; Bloom, 1956;
Glenn, 1972)

Figure 1: Theoretical framework for the design and development of SIA-TM TL module

3. Purpose and research questions

This research was conducted to design and develop a TL module that integrated the SIA and TM to inculcate ET
in STEM education among fifth graders. There are three research questions that drive this study: -

= 1. How feasible is the SIA-TM TL Module for fifth graders?
= 2. How do the fifth graders make sense of their experience in constructing ET?

= 3. How effective is the SIA-TIM TL module in promoting ET?

4. Research methodology

4.1 Research design and sample

This research employed a descriptive and quasi-experimental research design. The descriptive research design
involved 30 fifth graders in a case study that assessed the aspect of the feasibility of the SIA-TM TL module and
explored fifth graders’ experience in the construction of ET. In contrast, the quasi-experimental research design
was employed to assess the effects of the SIA-TM TL module on the fifth graders’ ET in STEM education. This
research was conducted over 12 weeks, beginning from September to November 2020.

4.2 Ethical considerations

The researchers obtained consent from the headteachers, teachers and students. The students were provided
letters of agreement for their parent's approval for their involvement in the research. All the respondents were
informed about the confidential nature of the research and that they could pull out of the research without
facing any punishment.
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4.3 Descriptive research

4.3.1 Analysis phase

The main purpose of the SIA-TM TL module design was to encourage and inculcate ET among fifth graders in
STEM education that is taught in the science subject. To achieve the objectives of this research, researchers
conducted an analysis. This analysis is about the needs of the students and the context of the study. The
researchers interviewed a group of 30 fifth graders from one elementary school in Tawau, Sabah. The focus
group interviews were conducted in a group of five, each lasting 30 minutes from 5 — 7 July 2020.

In the analysis of students and context, the criteria were adapted from Carlton et al (2000) that focused on the
unit of students’ low achievement level, student’s prior knowledge about Physical Science and Technology and
Sustainable Life themes, sketching skills, creation skills and peer pressure. The analysis showed that students
were unanimous in their opinions on all the aspects except for prior knowledge about Physical Science and
Technology and Sustainable Life themes, which they considered weak. Therefore, the teaching process will be
adapted to the fifth-graders level and needs as best as possible.

4.3.2 Design and development of SIA-TM TL module

The SIA-TM TL Module was developed by adapting the SIA that introduces social issues to students, which helps
them study the social and scientific components of those issues and encourages them to generate solutions that
are based on societal values. The TM was provided as a thinking tool to help the students solve socioscientific
issues given to them. The SIA and TM was integrated through Swartz and Parks’ (1994) integrated thinking
model.

The module has six STEM activity units covering Physical Science and Technology and Sustainable Life themes as
found in the latest edition of the Year Five Science Curriculum and Assessment Standard Documents (Curriculum
Development Division, 2019). Every activity was allocated 180 minutes. However, this time suggestions for the
activity implementation can be customised according to the TL in school, as this module can be executed outside
TL hours.

In the observation step, students were instructed to make planned and purposeful observations. Students were
provided with stimulus pictures that showcased the product designs nowadays. Then, students were asked to
make observations to garner information on the building materials, design and product characteristics. Next,
students were tasked with thinking ideas to look for uniqueness and strengths. This step encouraged students
to search for the uniqueness and strengths of the building materials, design and product characteristics in the
product they had observed. The innovative step refers to the students' activity of selecting several ideas that
can be modified or improved and observing those ideas. The selection of ideas that can be improved helped the
students to create a product design in the future. Students then had to evaluate those ideas by stating their
reasons for choosing them. As for the creative step, this activity is to strengthen and increase ideas in a focused
manner based on the previously chosen ideas. Students upgraded their ideas by making sketches, labelling and
building the product design model. Next, students had to determine the product's name, offer price and the
target group of buyers.

Lastly, the value step was for the students to ensure that their ideas or product was useful to society. Students
stated their products’ advantages to society. They could state the product’s strengths in terms of its cost-saving
qualities, product functions and properties, and ethics involved in the creation of the product. This step was to
inculcate values such as love for the environment and the practice of using sustainable materials in creating a
product for society. The students then had to present their creations in class and explain the benefits of their
products.

According to the TM cycle, all these steps were carried out in stages. These five steps involved different student
activities. To gain maximum effect, the activities in this module were executed in groups to ensure the exchange
of ideas and the search for creative and innovative solutions. The teachers' instructions and guidance were
needed in this module's implementation. Table 1 shows the integration of the SIA and TM in developing the ET
TL module.
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4.3.3 Evaluation phase

Taherdoost (2016) stated that a module's content must be verified before it can be applied. The first evaluation
phase evaluated the module's feasibility and respondents' acceptance. This phase was conducted after the SIA-
TM TL Module was shared with the 30 fifth-graders through the process of TL.

A questionnaire was distributed to the respondents to gather their perceptions about the feasibility of activities
proposed in the SIA-TM TL module. The questionnaire used the Likert Scale with the value of 1 (strongly disagree)
to 5 (strongly agree). As many as 11 questions were adapted from Rahman (2020), which required students to
provide their feedback from the aspect of feelings, benefits from the execution of the five-step ET, the use of
the SIA and TM. The questionnaires were given to fifth-graders as soon as the module's intervention was
conducted.

The closing phase (evaluation phase) was done via interviews in focused groups to gain students’ feedback about
the implementation of the SIA-TM module. After using the SIA-TM module, they were asked to share their
feelings and experiences and elaborate on how the module’s use could impact them.

Table 1: Integration of SIA approach and TM in the ET TL module

Socioscientific Issues

Approaches (SIA)

Thinking Wheel Map (TM)

Integration of SIA and TM in the ET TL Module

Phase 1
Students discover or are
introduced to an issue

First Cycle - Observation
Planned and purposeful
observation

Introduction
The teacher introduces a socioscientific issue
to students and instructs students to make an
observation of an issue in the first cycle of the
TM.

Phase 2
Students study the social and
scientific components related
to issues in the first phase.

Second Cycle — New Ideas
Create ideas by looking for
uniqueness or strengths in a
product observable in building
materials, design, and product
characteristics.

Think actively
Socioscientific issues and stimulus materials
are used to guide students to generate ideas
by finding uniqueness or advantages through
the second cycle of TM.

Third Cycle — Innovation
Selection of several ideas that can
be modified or improved and
evaluate those ideas

Thinking about Thinking
Students are stimulated to choose several
ideas that can be modified or improved and
evaluate those ideas through the third cycle in
the TM to solve the presented issues.

Phase 3
Students make an effort to
generate a solution based on
societal values.

Fourth Cycle — Creativity
Strengthen and improve in a
focused manner

Consolidation Practice
Students strengthen and improve the ideas
they have chosen in a focused manner in the
fourth cycle of the TM and sketch their ideas
for the product.

Fifth Cycle — Value
Ensure that the idea or product
that is created is meaningful for

society.

Applying Thinking
Students state and ensure that the
characteristics of their products are useful to
society and can solve the issues presented in
the fifth cycle of the TM.

4.4 Quasi experimental research

The execution phase of the experimental research involved the implementation of the SIA-TM TL module and
evaluating its effectiveness in the classroom session. In line with this, the control group pre-test — post-test
guasi-experimental research design was employed. A total of 60 students were chosen randomly from one
elementary school in the Tawau district and were placed into two groups; the treatment group (SIA-TM, n=30)
and the control group (GC, n=30). The respondents in the treatment group received the SIA-TM module that
comprised six learning units for 12 weeks from October to December 2020. Each unit required the
implementation time of 180 minutes with three missions to be solved; Mission 1: Discussion of socioscientific
issues, Mission 2: Discussion of model design, and Mission 3: Presentation of the model design. These three
missions could be conducted in three stages according to the suitability of the school’s TL timetable. The
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respondents in the control group were exposed to the method of designing a conventional design without using
the socioscientific issues approach and thinking wheel map.

To evaluate the module's effectiveness, the ET Test (ETT) (Ahmad & Siew, 2021) that the researchers designed
was used. This instrument was proven valid, reliable, and suitable for evaluating fifth-graders ET. The ETT
covered 10 items that required students to answer questions in the form of statements and idea sketches. The
guestions were constructed based on the five constructs in ET (Buang et al, 2009), which were referred to the
Curriculum and Assessment Standard Document (CASD) Grade Five Science learning contents under the Physical
Science and Technology and Sustainable Life themes (Curriculum Development Division, 2019: 61-79). The main
question asked students to create a handphone design to be used by future society. The context of using
handphones was chosen because it is contained in the CASD under the Physical Science theme. Students were
then provided with a stimulus picture, and 10 questions arranged according to the cluster construct to enable
them to organise their answers and get the desired results. The ETT scoring was done based on the scoring of
Ho et al (2013). Each item prepared for this test carried a minimum score of zero and the maximum score of
three.

4.5 Data analysis

The quantitative data was analysed by calculating the percentage and mean. The analysis of the interview
questions for the focused group was done using thematic analysis (Braun & Clarke, 2006) by deriving themes
from the interviews about the experiences gained by the 30 fifth-graders after using the SIA-TM TL module. The
researchers analysed the interview data thoroughly, gained the pattern linkage from the respondents’
experiences, and explained the respondents’ experiences in the construction of ET (Fereday & Muir-Cochrane,
2006).

5. Research findings
5.1 Students’ Perception towards the Module

5.1.1 Findings from questionnaire

The students’ perceptions of the feasibility of the module were collected via the questionnaire given to the
respondents. The overall mean of 4.53 showed that the SIA-TM TL module had a high value of acceptance and
feasibility. 30% of the respondents agreed, while 63% strongly agreed with the SIA-TM TL module’s feasibility. A
minimum mean of 3.50 shows that the feasibility aspect of the module is acceptable (Junus et al, 2021). The
research findings between 4.06 to 4.86 proved that the SIA-TM TL module was feasible in fostering ET among
fifth-graders.

5.1.2 Interviews with the focused group

Several themes were identified based on the respondents’ views in the focused group interviews regarding the
implementation of the SIA-TM TL module. The findings are as follows:

Arrangement of ideas and expansion of new ideas. The use of the SIA-TM TL module helped students arrange
their ideas in a more organised way and expanded their new ideas.

“..When we were asked to write on the wheel, | told myself, why must we use a wheel? Can’t we
just create the product directly? But when we did it, the ideas came one by one, then (I realised)
the importance of the wheel. If there were no wheel, it would be difficult to arrange ideas ...” (S2)

“... ideas could be arranged easily. We could create a product more systematically...” (S14)
Increase in STEM knowledge. Students also stated that the SIA-TM TL module increased their STEM knowledge.

“... 1did not realise that this wheel map could help me to get to know and learn what is in STEM...”
(S11)

“.. At first, | asked myself what STEM is. After writing on the wheel map, then | understood that we
had to produce products that used the knowledge of science, technology, engineering and
mathematical...” (§13)

Excitement when creating a prototype. Students expressed their excitement and thrill when creating their

486
Proceedings of the 17th European Conference on Innovation and Entrepreneurship, ECIE 2022



Nyet Moi Siew and Jamilah Ahmad

prototypes.

“We created a car that used water because the use of fossil fuels is not good for the environment.
| feel this was very fun because the map helped us to create the car. We arranged our ideas one by
one until the car was created ...” (510)

“...I am impressed with myself. Our group did not expect to create a product for the future. | am
really, really happy...” (S12)

Inculcates the value of helping the community in the future. The SIA-TM TL module proved to help students
cultivate a feeling of responsibility to solve universal issues to help future society.

“..At first, we were given issues to discuss. | also did not know that our world is facing the issues
that our teacher showed us. So in the wheel, we wrote the issues that we discussed, and then we
wrote ideas to create a product. The wheel really helps the future society...” (57)

“.. at first, | was scared that this project would not work out ... But when it was done as a group ...
we could create a product that we wanted for the future community” (S9)

Increase curiosity. The students’ curiosity was also increased through this innovative SIA-TM TL module.

“... during the creation of our product, we asked each other questions in our group. Because we
want to know what would happen if we did something like this? We wanted to know the
outcome...” (S13)

“... actually, we were afraid that our plan would not work out. But after writing ideas on the map,
we did what was planned, and it was materialised. Of course. Because we already wrote ideas, we
were impatient to know what would happen next...” (52)

Encourages teamwork in a group. The value of teamwork and unity in a group could be brought out through
the innovative SIA-TM TL module.

“... the wheel map helps me to collaborate with my friends in creating our group project...” (54)

“...I1 feel that all our work became easy. Because the wheel was done together, we discussed
together to get ideas. Finally, we succeeded...” (S6)

5.2 Effectiveness of the SIA-TM TL module

5.2.1 Independent sample T-Test (ISTT)

ISTT was conducted to compare the pre-test mean score for the five constructs between the SIA-TM and CG.
Analysis results (Table 2) indicated that there were no significant differences between the pre-test mean scores
between SIA-TM and CG in the Observation, New ldeas, Innovation, Creativity and Value constructs with each
construct’s value at (t(58) = .408, p >.05; t(58) = —.188, p > .05; t(58) =-.166, p > .05; t(58) = —.184, p > .05; t(58)
=0.00, p >.05).

Gay and Airasian (2003) stated that if there were no significant differences for the mean scores between the
two pre-tests, then the T-Test could be conducted on the post-test mean score. Thus, the ISTT could be carried
out to compare the SIA-TM and the CG mean scores in the five constructs of ET. The analytical results show that
the respondents in the SIA-TM group had a significant higher score compared to the control group from the
aspect of Observation, New ldeas, Innovation, Creativity and Value constructs with each value at (t(58) = 8.748,
p < .05; t(58) = 7.906, p < .05; t(8) = 8.700, p < .05; t(58) = 8.106, p < .05; t(58) = 8.887, p < .05 ). These results
proved that there was a significant difference in the post-test for students from the SIA-TM group compared to
those in the CG in the five constructs of ET.

Table 2: Results of ISTT analysis

SIA-TM Grou Control Grou Grou

Construct Test (Mean) P (Mean) P DiffererF:ce t df P
Observation Pre 2.37 2.30 .067 408 58 p>.05
Post 4.93 3.57 1.367 8.748 58 p< .05
New ldeas Pre 2.23 2.27 -.033 -.188 58 p> .05
Post 4.97 3.40 1.567 7.906 58 p< .05
Innovation Pre 2.47 2.50 -.033 -.166 58 p>.05
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SIA-TM Grou Control Grou Grou
Construct Test (Mean) P (Mean) P Differe:ce t df P
Post 5.07 3.33 1.733 8.700 58 p< .05
Creativity Pre 2.57 2.60 -0.33 -.184 58 p>.05
Post 5.17 3.63 1.533 8.106 58 p< .05
Value Pre 2.40 2.40 0.00 0.00 58 p>.05
Post 5.10 3.50 1.600 8.887 58 p< .05

Note: Significance level at p=.05
6. Discussion

Overall, the findings have proven that the SIA-TM TL module is feasible in fostering fifth-graders ET. This research
demonstrated that the socioscientific issues approach, thinking wheel map, Swartz and Park’s integration model,
ET model and ADDIE’s instructional design model were able to produce a SIA-TM TL module which is feasible in
STEM education. The interview findings proved that the use of the SIA-TM TL module assisted students in
organising ideas and expanding new ideas more effectively, as well as increased their STEM knowledge. Students
were also discovered to have enjoyed making the prototype and were more curious throughout the SIA-TM
learning experience. In fact, the students also developed an awareness and responsible attitude towards their
future community and teamwork in their respective teams.

The independent sample t-test showed that fifth-graders in the SIA-TM displayed significantly better
performance in the five constructs of ET in the post-test compared to the control group. This showed that using
the SIA-TM TL module could promote ET more effectively than the control group.

Exposure to the socioscientific issues in the SIA-TM TL module enabled students to make connections between
socioscientific issues and their experiences. The discussion of socioscientific issues encourages the beginning of
observation and investigation of a phenomenon or situation (Darmaji et al, 2019). The argument made for the
socioscientific issues and the observation analysis will encourage students to observe trends and predict
situations that have not occurred or have not been witnessed (Syukri et al, 2013). This strengthens the point
that the socioscientific issues approach aids students in providing an early visualisation of the product’s concept
prior to it being created.

Furthermore, exposure to the SIA through the SIA-TM TL module opens up a space for students to expand their
knowledge on issues (Khishfe et al, 2017). In this approach, socioscientific issues are put forward in each activity
unit and presented together with examples and pictures that show the socioscientific situations occurring at the
moment. The introduction to socioscientific issues enables students to make observations based on current
situations such as critical pollution. The information brought forward by these issues provides students with
input to create products that could solve those socioscientific issues.

The integration of the SIA with the TM also encourages students to note down ideas systematically (Bengston,
2016). Any ideas that are thought of as logical and suitable with the observation, new ideas, innovation,
creativity and value constructs about the product are entered into the thinking map’s cycles. This facilitates
students’ endeavours because the cycle concept in the wheel helps them to collect ideas speedily and
systematically. The effects of this integration are proven to aid students in mastering the five constructs of ET
since the TM is easy to understand and stimulates students’ systematic thinking during the brainstorming session
in groups (Krueger, 2005).

The SIA aided by the TM also trains students to make decisions about social issues that involve a moral
implication in a scientific context (Zeidler et al, 2005). Prior studies (Driver et al, 2000; Sadler, 2004) also agree
that socioscientific issues enabled students to study and connect science with daily life and communities. This is
in line with the objective of implementing ET in science lessons where students are capable of connecting science
with society to create products that are compatible with societal needs and solve socioscientific issues that arise
in society.

7. Conclusions

The research confirmed that the SIA-TM TL module is suitable to inculcate entrepreneurial thinking (ET) among
fifth-graders. This research highlights the application of the constructivism theory, ET model, socioscientific
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issues approach, thinking wheel map, Swartz and Park’s integration model and ADDIE’s instructional design
model in creating SIA-TM TL module that is feasible and effective in promoting ET in STEM education. Students
not only get to increase their level of ET but also improve their STEM knowledge, expand new ideas, create a
sense of enjoyment, sense of teamwork, and a feeling of responsibility to help their community.
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